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[bookmark: _Toc111532152]Introduction
Data handling is the process that helps the analysts to research the data and store the insights from the analysis in a more secure form. It includes the collection, recording and publishing of the information from the analysis of the data related to the topic. The role of the concept is to understand the structure of the data set in a better way so that the analysis can be more credible. Business analytics is the discipline and set of technical support that helps the solution of a business problem by analysing the raw data collected from a procedure (Berrieret al., 2020). It is a step-by-step approach with the breakdown of the data and proper analysis of the columns and rows. The breaking down process of the organisational data and extraction of the results further can explain the business problems and point out the possible solutions. In the study, two of the data sets will be analysed and data preprocessing techniques will be discussed along with the visualisation of the analysed results of the data set. 
[bookmark: _heading=h.30j0zll]
[bookmark: _heading=h.1fob9te][bookmark: _Toc111532153]Part 1: Analysis of Superstore Data
[bookmark: _heading=h.3znysh7][bookmark: _Toc111532154]1.1 Brief description of data
The data set named “Superstore sales” has 21 columns and explains the sales revenue and the particular associated with it over the set of time duration. The first column explains the identification number of orders and consumers. Then in the second column, the order ID numbers for each of the orders have been noted. The date of orders and the priority of the order is also can be understood by the following columns. Then the quantity of orders and sales revenue of the super store has placed. Those are the most noted entries in the data set. The discount offered in each case has been understood along with the mode of shipment. Then the profit from each order has been noted along with the price of each of unit commodity can be understood. The shipping cost can be understood by the data set. Then the name of the consumers is placed in the data set. After that, the information about each consumer has been recorded here. The last two columns have specifically explained the base margin of each of the units and the date of shipment can be noted. In the task, the change in sales and profits needed to be evaluated for the superstore explained in the data set. So, the raw data that is given here needed to be pre-processed to select the columns and the associated data points so that the overflow of information can be restricted.  
[bookmark: _heading=h.2et92p0][bookmark: _Toc111532155]1.2 Evaluation of MS Excel in Data Preprocessing
Data preprocessing is one of the noted data manipulation techniques that is used as the precursor of data analysis techniques. Before the initiation of the analysis of a raw data set that data needed to be cut and sized as well as cleaned so that any unnecessary elements can be expelled from it (Renner et al., 2019). It is mainly done to avoid any type of redundancies in the data set and the aim of the process is to improve the quality of data analysis as well as the results. The following figure shows how data preprocessing is important in the study of data analysis:
[image: ]
Figure 1: Parts of data preprocessing
(Source: Familiet al., 1997)
Being one of the noted processes to remove the redundancies in the data set it needs the data analysts to know many high-level computer languages to efficiently prepare the data set. The filling up of the missing values and the removal of the null data points are one of the parts of the data preprocessing techniques. For the non-programmer, MS Excel can also provide a specific fleet of formulas and menus as well as options that can be utilised to preprocess the data. There are some of the basic formulas that can be used to preprocess the data with the help of conditions and filtering techniques. “=IF()” is one of such formulas that can be used to preprocess the data and break the data set with the help of the application of the conditions. “=IFNA()” is another formula that can be used to search for the null values in the data set and its columns or rows. In order to analyse the texts in the cells three formulas can prove to be useful, namely, “=LEFT()”, “=RIGHT()” and “=MID()” that visualise some parts of the string of words.     
[bookmark: _heading=h.tyjcwt][bookmark: _Toc111532156]1.3 Data Analysis and visualisation of results
Before analysing the dataset and extracting answers from it, the raw data set with numerous columns and row have been filtered out to select the desired and important features. The selected feature will further help the assignment to conclude the answers properly. The requirement of the question is very specific in the part of the paper. Here, the changes in the revenue collection and the profitability of the superstore are asked to determine. In order to achieve the same, 6 features from the raw data set have been selected and pasted to another excel spreadsheet. Due to the haphazard positioning of the data points, the timeline of the data is not sorted as expected. It should also be noted that due to the uneven positioning o the instances, the data set right now does not make any sense. In order to overcome the inconsistencies, the data set is then sorted with the help of Excel menus in terms of the date columns. The following table consists of modified data set:
[image: ]
Table 1: Modified data set
(Source: Created by the author)
The analysis is as follows:
Order quantity:Order quantity in the data set explains the number of products sold or ordered by the consumers in one month across the years since 2009. It is one of the critical metrics to measure the popularity of the superstore as well as how the enterprise is able to attract customers over the years. The record and analysis will further help the analysts to understand the competitiveness of the superstore in the respective industry. In order to quickly analyse Excel Pivot table will be used. It will also help to calculate several statistical measures related to the data set. 
	Row Labels
	Sum of Order Quantity
	Count of Order Quantity2

	2009
	54508
	25.69%

	2010
	54379
	25.49%

	2011
	51413
	23.79%

	2012
	54480
	25.03%

	Grand Total
	214780
	100.00%


Table 2: Order quantity over the years
(Source: Created by the learner)
The above table shows the change in the order quantity over the years for the superstore. The following graph shows the change with the help of a Column Chart:
[image: ]
Figure 1: Order quantity over the years
(Source: Created by the learner)
In terms of the quarter of each year the table is as follows:
[image: ]
Table 3: Change of order quantity 
(Source: Created by the learner)
The following graph shows the change in the number of orders across the years in terms of the quarters:
[image: ]
Figure 2: Change of order quantity 
(Source: Created by the learner)
The above figure shows a more detailed picture related to the number of products ordered by the consumers in front of the superstore. The order quantity in figure 2 is more detailed as compared to figure 1. The graph in the second picture explains as well as indicates a cyclical nature and it seems to rise in number between the quarter 2 and quarter 3. For most of the entities, it can also be noted that the number of products ordered from the superstore in the case of quarter 1 is lesser than the other 3 quarters and subsequent entries. 
The descriptive statistical analysis and the subsequent values of the metrics are as follows:
	Descriptive statistical analysis of Order Quantity

	Mean
	25.57209

	Median
	26

	Mode
	31

	Standard Deviation
	14.48063

	Maximum
	50

	Minimum
	1

	First Quartile
	13

	Third Quartile
	38

	IQR
	25

	Range
	49


Table 4: Descriptive Statistical Analysis of Order Quantity
(Source: Created by the learner)
From the above table, the average order quantity can be noted as "25.57209" and the values of standard deviation become "14.48063". The value of the standard deviation of the number series signifies the measure of how much the instances of the number series deviate from the average number. The maximum number, as well as the minimum number, are 50 and 1 respectively that giving rise to the range of "49". The first and third quartile of the number series is "13" and "38" and IQR becomes "25". With respect to the average of the number series "=IF()" function can be used to impute whether the order quantity in the month is "Poor" or "Good". If the order quantity falls under the average mark it is termed "Poor" and if it exceeds the average mark then it will be termed "Good". The following table shows the imputation:
[image: ]
Table 5: Monthly condition of Order Quantity
(Source: Created by the learner)
The formula used here is: “=IF(B2>=AVERAGE(B2:B8400),"Good", "Poor")”. 
Profit: Profit is probably the most important metric for the sustainability of the business prospect of the said superstore. It also explains the flow of resources in the exchequer of the ship and it also explains how the management of the superstore plans their businesses in the market competition so that their business prospect can retain in the market. In order to understand the real picture of the exchequer and consumer satisfaction as well as the feasibility of the pricing strategies, the analysis of profitability is important. Furthermore, in the above analysis of the ordered quantity, the cyclical nature of the increase or decrease of the ordered quantity has also been noted and it can explain the specific data structure in a better manner. The yearly picture of profits is as follows:
	Row Labels
	Sum of Profit

	2009
	434096.02

	2010
	364917.33

	2011
	380310.5

	2012
	342444.13

	Grand Total
	1521767.98


     Table 6: Yearly change in the profitability of the superstore
(Source: Created by the learner)
The change is going to express with the help of a line chart and the following figure shows the same:
[image: ]
Figure 3: Yearly change in profitability 
(Source: Created by the learner)
From the above picture, it can be understood that the profitability falls in 2010 as compared to the level achieved in the year of 2009. Although through 2010 and 2011 it stabilises a bit. Although in 2012 it again falls. Although a more detailed study can help to understand the nature of change in profitability. The following table shows the distribution of profitability through the quarters of each year:
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Table 7: Quarterly change in the profitability of the superstore
(Source: Created by the learner)
The following line chart shows the fluctuations in profitability throughout the years:
[image: ]
Figure 4:Quarterly change in profitability 
(Source: Created by the learner)
From the above figure, an interesting data distribution can be noted. It should be noted that in the quarter 4 in every year the profit of the superstore boosted up. Again, quarter 1 of the first year of the data shows a quite handsome figure although it tends to fall in quarter 2. However, in the last quarter of 2009, the profitability of the store tends to increase. Although, a different picture can be seen in the 2nd year of the data series. Here, quarter 1 is lesser than quarters 2 and 3. In the last year, a completely different picture can be noted and the profitability tends to fall consistently from the quarter 1 of the year.

[bookmark: _heading=h.xz6z2zu2f35y][bookmark: _Toc111532157]Part 2: Analysis of Ice Cream data set
[bookmark: _heading=h.1t3h5sf][bookmark: _Toc111532158]2.1 Brief descriptions of the dataset
The dataset describes the responses to a survey of the students in a high school. There are several tests including a video game and a puzzle. The related scores indicate the intelligent quotient of the students. The data set provided in the task has 5 features and the first column describes the student identification number in the survey data. The second column is "female" which describes the gender of the respondents. Instances showed as 0 and 1 where 0 means negative in terms of female that essentially is male and 1 signifies the opposite. The third column is "ice_cream" which consists of flavours of the ice creams. Column 1 signifies Vanilla flavoured ice creams, 2 is chocolate-flavoured ice creams and 3 is strawberry-flavoured ice cream. The last two columns show the relative scores of video game tests and puzzle games. The following table shows the reflection of the given data set:
[image: ]
Table 8: Ice cream data set
(Source: Created by the learner)
[bookmark: _heading=h.4d34og8][bookmark: _Toc111532159]2.2 Data Analysis
[bookmark: _heading=h.2s8eyo1][bookmark: _Toc111532160]2.2.1 Determination of the number of students like Vanilla Flavoured Ice Cream
In the section of the paper, the3 number of students like Vanilla-flavoured ice cream will be determined with the help of MS Excel. In order to complete the selected task the following function has been used: "=COUNTIF(C2:C201, "1")". The data set after applying the data set yields the number of students in the data set like vanilla as per the third column. In the formula, "1" denotes the imputation of the vanilla ice cream. The number that yields in the case are "95". Although the following pie chart explains the distribution of the number of students like several flavours of ice creams:
[image: ]
Figure 5: Distribution of the number of students like ice creams
(Source:  Created by the learner)   
As the above graph discusses the majority of the respondents of the survey like “Vanilla” ice cream.    
[bookmark: _heading=h.17dp8vu][bookmark: _Toc111532161]2.2.2 Determination of the data distribution in terms of Gender
In the task of the paper, the number of students in terms of Gender specifically the number of males and females out of the students in the survey. It needed to be noted that in the second column of the data set, “0” indicates the number of males and on the contrary, “1” designates the number of females in the data set. In order to determine the number of females in the data set, the following formula is going to be used:
	“=COUNTIF(B2:B201, "1")"


The number yielded by applying the above excel function is "109". It signifies that there are 109 females in the 200 students. It further means that in the selected sample in the survey, "54.5%" respondents are females. On the contrary, the formula that is used to determine the number of males in the data set is as follows:
	“=COUNTIF(B2:B201, "0")"


The number of males that is determined is "91" which is "45.5%" of the total sample. The following pie chart is showing the distribution of the respondents to the survey in terms of gender:
[image: ]
Figure 6: Percentage of respondents in terms of gender
(Source: Created by the learner)
[bookmark: _heading=h.3rdcrjn][bookmark: _Toc111532162]2.2.3 Determination of participants like Chocolate and Strawberry flavoured Ice Cream
The task is specifically to explain the descriptive statistical analysis of the number of students like Chocolate and Strawberry flavoured ice creams. The following table shows the measures of the number of students and the corresponding values along with the formulas used:
	“Mean of participants like chocolate flavoured ice cream”
	“47”

	“Median of participants like chocolate flavoured ice cream”
	“47”

	“Mean of participants like strawberry flavoured ice cream”
	“58”

	“Median of participants like strawberry flavoured ice cream”
	“58”


Table 9: Descriptive statistical analysis of participants like Chocolate and Strawberry flavoured ice creams
(Source: Created by the learner)
[bookmark: _heading=h.26in1rg][bookmark: _Toc111532163]2.3 Clustering of data
[bookmark: _heading=h.lnxbz9][bookmark: _Toc111532164]2.3.1 Application of the K-Means clustering
In the unsupervised learning algorithm of the study of machine learning, clustering occupies a special spot (Sinaga and Yang, 2020). It is basically the type of algorithm that helps the analysts to understand the types of distribution of the data points by clustering them in an absence of the training data set. Here K is the number of data points that needed to be custard in the data set and the most common value of “K” is 10. It is one of the algorithms that are useful in the data analysis arena due to the guaranteed convergence. In the given data set, K-means clustering will be used the following tables showing their answers:
[image: ]
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Table 10: K-means clustering
(Source: Created by the learner)
As the above data table explains, the data points have been clustered in terms of choices of the flavours of the ice cream. In the first cluster, there are 47 data points and it indicates that people like “Chocolate” as their favourite ice cream flavour. On the other hand, there are 95 data points can be seen in the second cluster where the algorithm fits these people who like “Vanilla” as their choice of ice cream flavour. Additionally, in the third cluster, 58 data points were gathered together that are associated with the responses from the people who like “Strawberry” as their desired flavour of ice cream. 	
[bookmark: _heading=h.35nkun2][bookmark: _Toc111532165]2.3.2 Explanation of the Data Mining and Text Mining Methods
Data mining is the process that breaks down the raw data set to capture the trends and patterns in the data points (Dogan and Birant, 2021). The most common types of data mining algorithms are:
· Neural Networks
· Regression Analysis
· Classification algorithms
· Clustering algorithms
· Anomaly detection
On the contrary, text mining or text analysis is the process that helps the analysts to analyse text to extract information from it (Anandarajanet al., 2019). The most common text analysis methods are
· Entity Recognition
· Word Frequency
· Sentiment analysis
· Concordance
[bookmark: _heading=h.1ksv4uv][bookmark: _Toc111532166]2.3.3 Discussion on the advantages and disadvantages of using SPSS and Excel
Advantages of SPSS:
· The use of statistical methods is easy to apply
· Effective data management can be achieved
· Yield reliable and fast answers
Disadvantages of SPSS:
· Difficulties in analysing the large data set
· Not free of cost 
Advantages of MS Excel:
· Data visualisation is professional and easy
· Statistical operations can be done 
· Data cleaning and analysis can quickly be achieved
Disadvantages of MS Excel:
· Limited data security
· Difficult to troubleshoot any issues
[bookmark: _heading=h.44sinio]
[bookmark: _heading=h.s3bnp6z7iofy][bookmark: _Toc111532167]Conclusion
In the study, two of the data sets have been analysed to extract interesting as well as useful information. Here two applications have also been used to meet the same namely MS Excel and SPSS. The data visualisation process has been discussed briefly and applied in the data set to show the trends of the data points as well as understand the hidden message of the data. K-means clustering has also been analysed and described so that the concept can properly be understood. After that, some of the most noted data analysis and text analytics algorithms have been pointed out and finally discussed the advantages as well as the disadvantages of using Excel and SPSS as the tools. 
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